The main aim of this paper is to construct menarcheal life-table of Nepal using sample survey data. An alternative technique for the construction such as a life-table based on models has been proposed. The construction of such a life-table describes the distribution of the waiting time for getting menarche at birth as well as some specified age or age group of girls (in years). The average expected number of years to attain menarche at birth was found to be 14.8 years. Likewise, if girls who attain 12 th birthday, they most likely to wait another 3.2 years for getting menarche among older birth cohort girls while it was 2.4 years among younger birth cohort girls. Only 11 % girls had attained menarche before their 13 th birthday. This finding may help for planners and policy-makers to design effective policy in reproductive health and behaviors of females in a country.
Introduction
Menarche is one of the most important events among girls. It is most likely to be a recognizable event; however, that marked in many societies either by ritually and ceremonially (Aryal 2002) . The onset of menarche is based on self-reported data of first bleeding experience among girls (Aryal 2004 ). This event is generally occurring at the age of 10 to 23 years both in developed and under-developed countries (Aryal 2005) . Distributions of age at menarche show larger variation across the populations (Aryal 2002 , Tiwari et al. 2005 . Cohort studies are generally more reliable than cross-sectional or retrospective studies (Aryal 2007) . The distributional pattern has been largely linkage but not completely broken with having an early menarche and with late marriage among western girls (Aryal 2008a) . This fact has not necessarily proved by any single data set on the timing of menarche and on the relationship with marriage and the subsequent events at the individual level as documented by several researchers among predominantly and contemporary populations elsewhere (Aryal 2004 , 2007 , 2008a , Treloar 1974 , Treloar et al. 1967 ).
Most of the women who had experienced menarche far earlier in their life and the data regarding the timing of menarche may have high chance of recall bias/ memory lapse and under and/or over reporting the events (Aryal 2002 ). The reporting bias or memory lapse of such data had a mean error of about 6 months and the errors were distributed randomly with respect to the age at menarche (Aryal 2005) . The recall error may be a problem, especially if the recalled event was in the long distant past and the respondents were illiterate (Aryal 2002 (Aryal , 2008b . A number of studies comparing the actual or reporting or known age at menarche with self-report of age many years later have shown that recall errors can be quite large, though usually not biased along with have not any systematic trend (Damon et al. 1969 , Livson & McNeill 1962 . However, the current status reporting research design data, one simply ascertains whether each girl at a given age has or has not experienced the first means, and then uses some statistical analysis to estimate means or medians of age of menarche in most of the populations (Finney 1971) . Indeed, the cohort based study has provided the best distributional evidence for a secular decline in the age at menarche (Sandalar et al. 1984) . The distribution indicated that 80 per cent of all United States girls start to menstruate between somewhere 11 th birthday until 14 th birthday, and with having median was little over 12 years (Aryal 2005 ). This suggests us that it is quite difficult to ascertain right age of menarche among girls due to huge memory bias/lapse for reporting the events. In such a situation, researchers developed models to know the right age of menarche, marriage and menopause among females and also to know the post-partum amenorrheal period among females (Aryal 2008b (Aryal , 2009 . Recently, Aryal (2005) applied probability model to describe the distribution of age at menarche among Nepalese girls. With the help of the fitted models, one can compute descriptive statistics of age at menarche in any populations. It is therefore this paper tries to develop an alternative technique to construct menarcheal lifetable with the help of the fitted model in order to know the expected waiting time for getting menarche at birth as well as to a specified age or age group of girls.
Methodology
This paper accomplishes the data from a sample survey entitled "Demographic Survey on Fertility and Mobility in Rural Nepal (DSFM 2000) : A Study of Palpa and Rupandehi Districts" conducted between January and June 2000. A total of 811 households were surveyed. A total of 1258 girls had attained menarche on or before the survey date and they reported their age at menarche at the survey point. The details about survey are found in Aryal (2002 Aryal ( , 2005 . Further to examine the distributions of age at menarche of females, three birth cohorts such as the older birth cohort (birth before 1970), the intermediate birth cohort (birth between 1970 to 1979) and the younger birth cohort (birth on 1980 or later) were categorized for the construction of the menarcheal life-table. Aryal (2005) fitted logistic model to describe the distribution of age at menarche using retrospective reporting data of Nepal. The onset of menarche first increases with age, attains maximum in age range of 14-15 years, and thereafter declines abruptly. Usually it starts in the interval of 10 years to 23 years. Taking this notion into account and other empirical findings, Aryal (2005) developed logistic model to describe the distribution of girls according to their age at menarche. The detail was found in Aryal (2005) . Now we introduce a concept to construct a menarcheal life-table through probability model. The procedure for constructing menarcheal life-table is also similar to that of the construction of mortality life-table. Since menarche is a universal event, and each and every girl would eventually have experienced it. Under this assumption, the expected waiting time for getting menarche in a certain age or age group is obtained by using life table technique with the help of the probability model. Number of girls who have had menarche in a certain age or age group was considered as the number of death cases as similar in the mortality life table. The proportions of surviving i.e. not having menarche in a specified age or age interval are obtained by fitting the logistic distribution. Once we get the proportions of surviving, i.e. proportions of not having menarche in a specified age or age group, the following procedure can be followed for the construction of menarcheal life-table.
Construction of menarcheal life-table
Let M x be the proportion of females who were attaining the menarche at age x years or less, and this value can be obtained by fitting logistic distribution. For construction of menarcheal life-table, we adopted M x values from Aryal (2005) . S x be the proportion of surviving or not having menarche at age x (S x = 1-M x ). If l o is the cohort of the life table, then l x =l o * S x and the probability of attaining menarche between x and x+1 years of age is thus obtained by using following expression.
The other functions of the menarcheal life-table, L x (person-year attained menarche by the cohort at age x), T x (total person-year attained menarcheal by the cohort after age x) and e x (average number of years expected to attain menarche at age x) are computed by the usual process followed in the construction of a mortality life- 
Results and Discussion
The results of constructed menarcheal life-table of different birth cohorts are presented in the following tables. Aryal(2005) waiting time at birth is somewhat consistent with the median age at menarche (Aryal 2002 Aryal(2005) The life-table provides that the average expected number of years to attain menarche at birth was found to be 14.8 years for data consisting all females (Table  4) . The expected waiting number of years was found to be 2.8, 1.2 and 1.0 years at age of 12, 16 and 20 years respectively. The life- This paper uses alternative technique to compute the expected waiting time for getting married among Nepalese girls through construction of menarcheal life-table. With the help of the fitted model, we are constructed menarche life-table, which describes the distribution of the waiting time for getting menarche at birth as well as some specified age or age group of females that provides a precise explanation of age at menarche among Nepalese females. It was found that the average expected number of years to attain menarche at birth was 14.8 years for all girls whereas it was 15.2 years for older birth cohort (birth before 1970) and 14.4 years for younger birth cohort (birth on 1980 and later).
Similarly, expected waiting time for attaining menarche for a particular age or age group of girls was also obtained. For instance, if girls who attain 12 th birthday, they most likely to wait for getting menarche for another 3.2 years among girls of older birth cohort while it was 2.4 years among girls of younger birth cohort. Only 11 per cent girls had attained menarche before they are reaching 13 th birthday among girls of older birth cohort (birth before 1970) while 12 per cent and 16 per cent girls who attained menarche before they are reaching 13 th birthday among girls of intermediate and younger birth cohort respectively. This finding may help for planners and policy-makers to design effective policy in reproductive health and behaviors of females in a country.
